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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 9/30/05 
has been entered. 

Withdrawn Rejections 

2. The objection, 35 U.S.C. 112, 2 nd paragraph, 102(b) and 103(a) rejections have 
been withdrawn due to Applicant's amendment dated 9/30/05. 

New Rejections 
Claim Rejections ■ 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Claims 1-12, 14-17, 50-51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamanaka (US 6,304,309) in view of Thomas (US 4,798,849). 

Regarding claim 1 , Yamanaka teaches a liquid crystal display comprising display 
cells such as 121-123 (abstract figure), as shown on the next page. Yamanaka teaches 
that the display cells are gaps between supporting members, which are filled with liquid 
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crystal (column 34, lines 31-35) wherein each gap has a square side of 25 microns 
(distance between adjacent supporting members, column 38, lines 8-10), forming 

M3 116 117 132 122 120 
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microcups as defined by Applicant's specification (drawing (1c)) as shown below. 




Yamanaka teaches that the microcup composition (resin film and supporting 
members) comprises a thermoplastic, a thermoset or a precursor thereof (material 
exerting thermoplastic characteristics at a higher temperature, or subjected to a 
hardening treatment, column 39, lines 61-67 column 40, lines 1-5). Yamanaka fails to 
teach that the microcup composition further comprises a first liquid crystal composition 
aside from the second liquid crystal composition filling the microcups (gaps between 
supporting members, which are filled with liquid crystal, column 34, lines 31-35). 

However, Thomas teaches a composition comprising a thermoplastic, a 
thermoset and a liquid crystal composition (column 2, lines 62-64). Thomas teaches 
that a sufficient amount of liquid crystal composition can be dissolved or dispersed into 
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the bulk polymer to provide property or processing improvement (column 10, lines 49- 
55), whereby significant and unexpected improvements are made in the physical 
properties of the bulk polymer (column 2, lines 55-60), without major losses in other 
properties (column 2, lines 6-1 1 ). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have incorporated a first liquid crystal composition as 
part of the microcup composition of Yamanaka, in order to obtain a microcup 
composition with the desired physical strength and processibility, as taught by Thomas. 

Regarding claim 2, Yamanaka teaches that the microcup composition is 
thermoplastic at a higher temperature (material exerting thermoplastic characteristics at 
a higher temperature, or subjected to a hardening treatment, column 39, lines 61-67 
column 40, lines 1-5). Therefore the microcup composition is an embossable 
composition due to its thermoplastic characteristics. 

Regarding claim 3, Yamanaka fails to teach a first liquid crystal composition as 
part of the microcup composition. 

However, Thomas teaches that the liquid crystal in the first liquid crystal 
composition has a concentration no greater than its solubility limit in the bulk polymer (a 
sufficient amount of liquid crystal composition can be dissolved into the bulk polymer to 
provide property or processing improvement (column 10, lines 49-55), whereby 
significant and unexpected improvements are made in the physical properties of the 
bulk polymer (column 2, lines 55-60), without major losses in other properties (column 
2, lines 6-11). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have incorporated a first liquid crystal composition as 
part of the microcup composition of Yamanaka, wherein the liquid crystal in the first 
liquid crystal composition has a concentration no greater than its solubility limit in the 
microcup composition, in order to obtain a microcup composition with the desired 
physical strength and processibility, as taught by Thomas. 

Regarding claim 4, Yamanaka fails to teach that the thermoplastic, thermoset or 
precursor thereof is an epoxide. 

However, Thomas teaches that the thermoset is an epoxide (epoxy resin, column 
3, lines 30-31), which is notoriously well known in the art. 

Therefore, it would have been obvious to one of ordinary skill at the time the 
invention was made, to have used an epoxide as the thermoset in the microcup 
composition of Yamanaka, in order to utilize the physical properties of the epoxide, as 
taught by Thomas. 

Regarding claims 5, 7-8, Yamanaka teaches a liquid crystal display comprising 
display cells such as 121-123 (abstract figure), as shown on the next page. Yamanaka 
teaches that the display cells are gaps between supporting members, which are filled 
with a liquid crystal composition (column 34, lines 31-35) and sealed with a sealing layer 
(resin film 111, column 34, lines 31-34) wherein each gap has a square side of 25 
microns (distance between adjacent supporting members, column 38, lines 8-10), 
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forming microcups as defined by Applicant's specification (drawing (1c)) as shown 
below. 
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Yamanaka teaches that the microcup composition (resin film and supporting 
members) comprises a thermoplastic, a thermoset or a precursor thereof (material 
exerting thermoplastic characteristics at a higher temperature, or subjected to a 
hardening treatment, column 39, lines 61-67 column 40, lines 1-5). Yamanaka fails to 
teach that the microcup composition further comprises a speed enhancing comonomer 
or oligomer. 

However, Thomas teaches a composition comprising a thermoplastic, a 
thermoset (column 2, lines 62-64) and a monomer or oligomer which comprises a 
poly(ethylene glycol) or polypropylene glycol) moiety (column 10, lines 3-10), and is a 
speed enhancing monomer or oligomer as defined by Applicant's specification (page 
12, paragraph [0052]). Thomas teaches that the monomer or oligomer comprising a 
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poly(ethylene glycol) or polypropylene glycol) moiety, is dissolved or dispersed into the 
bulk polymer to provide property or processing improvement (column 10, lines 49-55). 
Furthermore, Thomas teaches that the poly(ethylene glycol) or polypropylene glycol) 
moiety is reacted with a secondary monomer such as a monomethacrylate or a 
monoacrylate (polyether reacted with hydroxyethylemethacrylate and 
hydroxyethylacrylate, column 10, lines 17-22). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, to have added the monomer or oligomer comprising 
poly(ethylene glycol) or polypropylene glycol) moeity, or poly(ethylene glycol) or 
polypropylene glycol) monoacrylate or monomethacrylate moiety, which is a speed 
enhancing monomer or oligomer, as defined by Applicant, to the microcup composition 
of Yamanaka, in order to provide property or processing improvement, as taught by 
Thomas. 

Regarding claim 6, Yamanaka teaches that the microcup composition is 
thermoplastic at a higher temperature (material exerting thermoplastic characteristics at 
a higher temperature, or subjected to a hardening treatment, column 39, lines 61-67 
column 40, lines 1-5). Therefore the microcup composition is an embossable 
composition due to its thermoplastic characteristics. 

Regarding claim 9, Yamanaka fails to teach that the thermoplastic, thermoset or 
precursor thereof is an epoxide. 

However, Thomas teaches that the thermoset is an epoxide (epoxy resin, column 
3, lines 30-31 ), which is notoriously well known in the art. 
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Therefore, it would have been obvious to one of ordinary skill at the time the 
invention was made, to have used an epoxide as the thermoset in the microcup 
composition of Yamanaka, in order to utilize the physical properties of the epoxide, as 
taught by Thomas. 

Regarding claim 10, Yamanaka teaches a liquid crystal display comprising 
display cells such as 121-123 (abstract figure), as shown below. Yamanaka teaches 
that the display cells are gaps between supporting members, which are filled with liquid 
crystal (column 34, lines 31-35) wherein each gap has a square side of 25 microns 
(distance between adjacent supporting members, column 38, lines 8-10), 
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forming two or more layers of microcups as defined by Applicant's specification 
(drawing (2a)) as shown below. 



(2a) 
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Yamanaka teaches that the microcup composition (resin film and supporting 
members) comprises a thermoplastic, a thermoset or a precursor thereof (material 
exerting thermoplastic characteristics at a higher temperature, or subjected to a 
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hardening treatment, column 39, lines 61-67 column 40, lines 1-5). Yamanaka fails to 
teach that the microcup composition further comprises liquid crystals aside from the 
liquid crystal filling the microcups (gaps between supporting members, which are filled 
with liquid crystal, column 34, lines 31-35). 

However, Thomas teaches a composition comprising a thermoplastic, a 
thermoset and liquid crystal (column 2, lines 62-64). Thomas teaches that a sufficient 
amount of liquid crystal can be dissolved or dispersed into the bulk polymer to provide 
property or processing improvement (column 10, lines 49-55), whereby significant and 
unexpected improvements are made in the physical properties of the bulk polymer 
(column 2, lines 55-60), without major losses in other properties (column 2, lines 6-11). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have incorporated liquid crystals as part of the 
microcup composition of Yamanaka, in order to obtain a microcup composition with the 
desired physical strength and processibility, as taught by Thomas. 

Regarding claim 1 1 , Yamanaka fails to teach liquid crystals as part of the 
microcup composition. 

However, Thomas teaches that the liquid crystal in the composition has a 
concentration no greater than its solubility limit in the bulk polymer (a sufficient amount 
of liquid crystal composition can be dissolved into the bulk polymer to provide property 
or processing improvement (column 10, lines 49-55), whereby significant and 
unexpected improvements are made in the physical properties of the bulk polymer 
(column 2, lines 55-60), without major losses in other properties (column 2, lines 6-1 1 ). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have incorporated liquid crystals as part of the 
microcup composition of Yamanaka, wherein the liquid crystal has a concentration no 
greater than its solubility limit in the microcup composition, in order to obtain a microcup 
composition with the desired physical strength and processibility, as taught by Thomas. 

Regarding claim 12, Yamanaka fails to teach that the thermoplastic, thermoset or 
precursor thereof is an epoxide. 

However, Thomas teaches that the thermoset is an epoxide (epoxy resin, column 
3, lines 30-31), which is notoriously well known in the art. 

Therefore, it would have been obvious to one of ordinary skill at the time the 
invention was made, to have used an epoxide as the thermoset in the microcup 
composition of Yamanaka, in order to utilize the physical properties of the epoxide, as 
taught by Thomas. 

Regarding claim 14, Yamanaka teaches a liquid crystal display comprising 
display cells such as 121-123 (abstract figure), as shown on the next page. Yamanaka 
teaches that the display cells are gaps between supporting members, which are filled 
with liquid crystal (column 34, lines 31-35) wherein each gap has a square side of 25 
microns (distance between adjacent supporting members, column 38, lines 8-10), 
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forming two or more layers of microcups as defined by Applicant's specification 
(drawing (2a)) as shown below. 



(2a) 
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Regarding claims 14-16, Yamanaka teaches that the microcup composition 
(resin film and supporting members) comprises a thermoplastic, a thermoset or a 
precursor thereof (material exerting thermoplastic characteristics at a higher 
temperature, or subjected to a hardening treatment, column 39, lines 61-67 column 40, 
lines 1-5). Yamanaka fails to teach that the microcup composition further comprises a 
speed enhancing comonomer or oligomer. 

However, Thomas teaches a composition comprising a thermoplastic, a 
thermoset (column 2, lines 62-64) and a monomer or oligomer which comprises a 
poly(ethylene glycol) or polypropylene glycol) moiety (column 10, lines 3-10), and is a 
speed enhancing monomer or oligomer as defined by Applicant's specification (page 
12, paragraph [0052]). Thomas teaches that the monomer or oligomer comprising a 
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poly(ethylene glycol) or polypropylene glycol) moiety, is dissolved or dispersed into the 
bulk polymer to provide property or processing improvement (column 10, lines 49-55). 
Furthermore, Thomas teaches that the poly(ethylene glycol) or polypropylene glycol) 
moiety is reacted with a secondary monomer such as a monomethacrylate or a 
monoacrylate (polyether reacted with hydroxyethylemethacrylate and 
hydroxyethylacrylate, column 10, lines 17-22). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, to have added the monomer or oligomer comprising 
poly(ethylene glycol) or polypropylene glycol) moeity, or poly(ethylene glycol) or 
polypropylene glycol) monoacrylate or monomethacrylate moiety, which is a speed 
enhancing monomer or oligomer, as defined by Applicant, to the microcup composition 
of Yamanaka, in order to provide property or processing improvement, as taught by 
Thomas. 

Regarding claim 17, Yamanaka fails to teach that the thermoplastic, thermoset or 
precursor thereof is an epoxide. 

However, Thomas teaches that the thermoset is an epoxide (epoxy resin, column 
3, lines 30-31), which is notoriously well known in the art. 

Therefore, it would have been obvious to one of ordinary skill at the time the 
invention was made, to have used an epoxide as the thermoset in the microcup 
composition of Yamanaka, in order to utilize the physical properties of the epoxide, as 
taught by Thomas. 
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Regarding claims 50-51 , Yamanaka teaches that the two or more layers of 
microcups are sandwiched between two conductor films M3 and M1 shown in the figure 
of Yamanaka below (pixel electrode M3, column 35, lines 22-23; pixel electrode M1, 
column 34, lines 1-2; figure, abstract). 




4. Claims 13,18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamanaka in view of Thomas as applied to claims 1-12, 14-17, 50-51 above, and 
further in view of Schmidt (CA 2340683). 

Yamanaka in view of Thomas teaches a liquid crystal display comprising two or 
more layers of microcups as display cells, wherein said microcups are formed from a 
microcup composition comprising a thermoplastic, a thermoset or a precursor thereof, 
and liquid crystals, or a speed enhancing comonomer or oligomer. Yamanaka in view 
of Thomas fails to teach that the two or more layers of microcups are arranged in a 
staggered manner. 

However, Schmidt teaches an electrophoretic display wherein the microcups 
(cavities in the microcompartment film) are arranged in rows and columns, which can be 
staggered as well as on top of each other (inclined arrangement, page 6, lines 5-1 5), as 
illustrated in Fig. 2 of Schmidt on the next page. 
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Fig. 2 



□ 



Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, to have staggered the arrangement of two or more layers of 
microcups taught by Schmidt, in the liquid crystal display of Yamanaka in view of 
Thomas, in order to obtain a liquid crystal display with the desired display properties 
provided by the staggered arrangement, as taught by Schmidt. 



Response to Arguments 

5. Applicant's arguments with respect to claims 1-18, 50-51 have been considered 
but are moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication should be directed to Sow-Fun Hon 
whose telephone number (571 )272-1492. The examiner can normally be reached 
Monday to Friday from 10:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harold Pyon, can be reached on (571)272-1498. The fax phone number for 
the organization where this application or proceeding is assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





Sow-Fun Hon 




WILLIAM P. WATKINS III 
PRIMARY EXAMINER 



